The existing literature highlights the determinants of trade openness with disregard to the income classifications of countries in examining whether the determinants differ given their income levels. This study, therefore, re-examines the drivers of trade openness in Africa relying on panel data with special focus on the role of economic growth. More specifically, we perform a comparative analysis of the factors influencing trade openness for low-income and lowermiddle-income countries using the system generalized method of moments. Our findings suggest that, while economic growth robustly enhances openness in low-income countries, in the case of lower-middle-income countries, the impact is not robust and largely negative suggesting that higher growth is associated with less openness. We also find that, economic growth-openness nexus for the lower-income countries exhibits non-linearities and inverted U-shaped relationship in particular. Thus, while increases in real GDP per capita enhance openness, beyond an estimated threshold point, any increases in economic growth dampen openness. We discuss key implications for policy. which permits unrestricted use, distribution, and reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made.
Introduction
The level of countries' openness to international trade has been a critical preoccupation of many countries in Africa. Indeed, more opened economies allow for enhanced international trade and integration with international markets. Yanikkaya [20] documents that the degree to which countries are open to international trade has recently gained scholarly interest because several empirical studies have concluded that trade openness accelerates economic growth. However, empirical literature on the determinants of trade openness has not been rigorous and remains sparse.
At the empirical front, a study by Alesina and Wacziarg [1] examined the link between trade openness, country size and government. They argued that the nexus between government size and trade openness is mediated by country size. The least square regression estimates showed that country size is negatively related to government size as well as to trade openness. Further result indicates a positive relationship between government size and trade openness mediated by country size effect, especially for the government consumption part of government spending. This finding confirmed the assertion of the authors that the relationship between government size and trade openness is mediated by country size. Jansen and Nordås [12] uses ordinary least squares to analyze the impact of institutions on trade openness in both developing and developed economies while controlling for domestic trade policy and infrastructure. The authors uncover that all institutional variables (rule of law, government effectiveness and control of corruption) are positively related to trade openness. Further evidence indicates that while domestic infrastructure has a significant positive impact on trade openness, no significant evidence was found between domestic tariffs and trade openness nexus. In addition, interactive effect of domestic tariffs and institution on trade openness was analyzed and the study finds a significant negative relationship between the interactive term and trade openness. This
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Moreover, Guttmann and Richards [8] analyzed the determinants of trade openness in Australia. The authors found population and economic location to potential trade partners as the most crucial determinants of trade openness. More specifically, their finding further suggested that countries which are relatively more remote and have larger population trade less. Apart from this, trade policy and economic development were also identified as important determinants of trade openness. However, total area of countries was highlighted as least determinants of trade openness as little evidence was found in support of total area-trade openness nexus.
By extending the openness model of Guttmann and Richards [8] to include additional regressors such as mining sector as a proportion of gross domestic product (GDP), agriculture as a proportion of GDP and regional multiplicative dummies of African continent, Mbogela [15] studied determinants of trade openness in Africa. The results based on fixed-effect panel estimation technique indicated that population, GDP per capita and economic location are important factors explaining the level of trade openness among the African countries. For the main variables of interest, the study highlighted a negative relationship between agricultural proportion of GDP and trade openness, and argued that the relationship holds because agricultural products are not dominant in the trade ratios anymore. Again, mining as a percentage of GDP was found to be a distinctive determinant of trade openness as the study indicated a positive relationship between mining as a proportion of GDP and trade openness in Africa. The study concluded by singling out Tanzania to make a comparative analysis. Results indicated that population, income levels and economic location are the most important factors that explain Tanzania's trade openness. By implication, the author suggested trade openness ratio for Tanzania could improve if it could have lower population that would mean an increased in GDP per capita assuming it is constant with the change in the population.
Kim et al. [13] examined relationships between financial development and trade openness using unbalanced panel data for 87 countries spanning from 1960 to 2005. Findings from their study indicate that while short-run relationship between financial development and trade openness is substitute, long-run relationship was complementary. Nevertheless, after splitting the sample into Organization for Economic Co-operation and Development (OECD) and non-OECD countries, this finding is observed only in non-OECD countries supporting the view that financial development has significant real effects for developing countries relative to the developed ones. Besides, result from their threshold analysis suggests a non-linear long-run relationship where trade openness decreases with financial development.
Also, Jafari et al. [11] in a study on the determinants of trade flows among D8 countries observes crucial factors that affect the volume of export flows among member countries. Notably, among these factors affecting export flows are trading partners' gross domestic product, exchange rate, population of exporter country, border and distance.
More recently, a study by Tahir et al. [19] focused on South Asian Association for Regional Cooperation (SAARC) member countries to analyze macroeconomic determinants of trade openness using data spanning from 1971 to 2011. Their study relied heavily on fixed-effect panel estimation technique to conclude that macroeconomic determinants matter significantly for higher trade openness. More specifically, it was found that while physical capital, human capital and GDP per capita positively influence trade openness, labor force and exchange rate negatively affect trade openness. The study emphasized on prudent steps by policy makers in SAARC to liberalize trade regimes by efficient macroeconomic management.
Furthermore, Sare et al. [18] examined the determinants of international trade measured by openness and exports in Africa relying on data for 46 countries over the period 1980-2015. Results from their system generalized method of moments suggest that financial development proxied by private credit does not promote openness, while domestic credit positively affects international market integration. Further evidence shows a U-shaped relationship between private credit and trade. While inflation and gross fixed capital formation robustly improve openness, savings, population and real GDP per capita are far from being robust determinants. Indeed, from the foregoing, the existing literature highlights the determinants of trade openness without disaggregating the sample according to the income classifications in examining whether the determinants differ given the income level of the countries. Thus, these studies have assumed homogenous income status for all the countries under consideration. Therefore, this study aims at re-examining the determinants of trade openness in Africa relying on panel data. More specifically, we perform a comparative analysis of the determinants of trade openness between lowincome and lower-middle-income countries in Africa using the system generalized method of moments.
The study contributes significantly to the literature. First, through a comparative analysis for the low-and lower-middle-income countries, the study unearths that the determinants of trade openness differ given the income status of countries. Second, we dwell on the importance of economic growth by establishing the threshold effect of growth on openness. To the best of our knowledge, existing studies have not been rigorous in investigating the factors influencing countries' integration with the international markets. Our findings suggest that, while economic growth measured by real GDP per capita robustly enhances openness in low-income countries, in the case of lower-middle-income countries, the impact is not robust and largely negative suggesting that higher growth is associated with less openness. We also find that, economic growth-openness nexus for the lower-income countries exhibits non-linearities and inverted U-shaped relationship in particular. While financial development matters more for lower-income countries, the impact of finance on openness for lowermiddle income is benign. Domestic savings, inflation and gross fixed capital formation are robust determinants of trade openness for lower-income countries. However, for lower-middle-income countries, only capital formation significantly spurs integration with international markets.
The rest of the paper is organized as follows: the next section presents the methodology. It is followed by the discussion of our findings. The last section concludes the study with some implication for policy.
Methods

Data and preliminary findings
We set up annual panel dataset of (i) low-income countries and (ii) lower-middle-income countries in Africa over the period 1980-2015. The choice of these countries is based on data availability over a relatively longer period. 1 Trade openness is proxied by the sum of imports and exports as a percentage of GDP. Following Ibrahim and Alagidede [9] and Sare et al. [18] , this is taken to measure the level of countries' integration with the international markets. We also use two measures of financial sector development which have been extensively used in recent literature [10, 18] : private and domestic credits to GDP ratio. First, the private credit refers to financial resources provided to the private sector by financial corporations, such as through loans, purchases of nonequity securities and trade credits. However, domestic credit provided by the financial sector includes all credit to various sectors on a gross basis, with the exception of credit to the central government. Therefore, the private and domestic credits to GDP are more directly linked to investment. With regard to economic growth, we rely on countries' level real GDP per capita income measured in constant 2010 U.S. dollars, while population ages 15-64 (% of total) is taken as the active labor. Inflation is the annual percentage change in the consumer price index and used to proxy influence of countries' macroeconomic (in)stability on trade openness. We also rely on gross fixed capital formation as a percentage of GDP to proxy investment rates. Gross domestic saving is computed as gross national income less total consumption, plus net transfers. Data on all these variables were sourced from the World Development Indicators (WDI) of the World Bank. Table 1 presents the descriptive statistics of our variables.
From the Table, we observe a mean trade openness of 57.52% and 77.83% for the low-income and lower-middleincome countries, respectively. Thus, given the average values of openness, our evidence suggests that lowermiddle-income countries (LMICs) are more opened to trade relative to the low-income countries (LICs). To allow inter-level volatility comparison, we compute the coefficient of variation as the ratio of standard deviation to mean where higher (lower) values of CV imply higher (lower) volatility. Thus, given the CV of trade openness, although the LMICs are relatively more integrated with the international market, the volatility in openness is homogenous. With regard to financial development, our We observe a positive and statistically significant effect of real GDP per capita on trade openness for both groups of countries suggesting that higher income growth is associated with improved higher openness. Given the coefficients, the openness enhancing effect of economic growth is huge for the LMICs relative to the LICs. However, the link between countries' level of openness and economic growth is complex and far from being determined by the simple relationship involving only overall level of economic growth. Thus, a more nuanced and in-depth analysis is needed. We do this by first discussing our empirical strategy in the next section.
Empirical strategy
To the extent that the overarching aim of this study is to determine the factors influencing countries' level of integration with the international markets, we set a model where trade openness depends on its one-period lag, economic growth and other control variables namely financial development, inflation, savings, gross fixed capital formation and labor. Specifically, we specify the following equation:
where TRA it−1 is the one-period lag of trade openness which is used to examine the convergence effect of openness in Africa; ECO it and CON it represent economic growth and vector of control variables, respectively; µ it is the error term, while i and t represent country and time indices, respectively.
Indeed, from Eq. (1), economic growth enhances trade openness if γ 1 > 0 and significant at conventional levels. In other words, increases (decreases) in economic growth enhance (inhibits) countries' integration with the international markets. Beyond the linear impact of economic growth, we examine whether trade openness-economic growth nexus exhibits nonlinearities.
We do this by including a quadratic square term of economic growth in the openness equation in (1) above, thus producing Eq. (2):
(1) where ϑ i is unobserved country-specific fixed effects; ν t is the time effects, while ε it is the idiosyncratic error term. From Eq. (2), ρ measures the quadratic term. We determine the nature of the nonlinearities by relying on the sign of γ 1 and ρ . However, to investigate for the threshold point, we differentiate Eq. (2) with respect to economic growth and setting the result to zero. It is imperative to note that, introducing the lagged term of trade openness may cause a potential endogeneity since TRA it−1 depends on ε it−1 which is a function of the country-specific effect ( ϑ i ). We, therefore, estimate the equations relying on the generalized method of moments (GMM) proposed by Arellano and Bond [2] which removes ϑ i or any related time-invariant countryspecific variable present in the data. Baltagi et al. [4] argue that, in addition to controlling for endogeneity resulting from the correlation between and the righthand-side regressors, taking the first difference in the use of GMM renders all the variables stationary. To estimate the drivers of trade openness, we employ the system GMM which combines both a regression in its first difference and in levels [3, 5] . In addition, we use 4-year data averaging (1980-1983; 1984-1987; 1988-1991; …….; 2012-2015) to avoid biased estimates in addition to abstracting from business cycle components that may be present in the data. Doing this produces nine non-overlapping time periods where T =9.
Indeed, the reliability of the GMM results depends on the instruments. We assess this using the Sargan test of over-identifying restrictions which examines whether our set of instruments, as a group, are exogenous. To the extent that too many instruments potentially over fit our instrumented variables, for TRA it−1 , we use as instruments the first difference lagged one period for the equations in levels. However, for the equations in first difference, we use the first lagged value. With regard to the other regressors which are taken to be endogenous, we use the second lagged value as instruments. Based on this, we adopt the two-step system GMM. In addition, we also test for the absence of second-order serial correlation of the residuals.
Findings and discussions
This section presents empirical findings on the determinants of trade openness. More specifically, we estimate five models in sequence, by introducing some set control variables, selected based on theory and earlier empirical studies, to highlight the robustness of the drivers of trade openness in LICs and LMICs in Africa.
(2)
Besides, the study posits that countries are more likely to open to trade upon attainment of a certain level of income and hence, using economic growth as a threshold variable, we analyzed the threshold effect of trade openness-growth nexus. The results from the system GMM are shown in Tables 2 and 3, respectively. With the post estimation tests to check for the models adequacy, the p-values of the Wald Chi-square statistic suggest that at 1% the regressors in each model are jointly significant. The Sargan's test of over-identification restriction supports validity of the instruments as we fail to reject the null hypotheses of overall exogeneity of the instruments. The p-values for [AR (2)] indicate no evidence of second-order autocorrelation. To sum up, the reliability estimates indicate well-specified models.
Evidence from Tables 2 and 3 indicate that the coefficient of lagged trade openness is positive and statistically significant irrespective of the model specification. This suggests that current trade openness depends on the past values of trade openness confirming divergence in openness. Thus, countries with improved initial level of openness continue to be more open to trade relative to countries with low initial openness. More specifically, opening up to trade in the past positively influences current trade openness. This holds for both the LICs and LMICs in Africa. With regard to the effect of economic growth proxied by real GDP per capita, our result suggests a significant positive effect of economic growth on trade openness for LICs compared to an unanticipated negative effect for LMICs. Thus, while higher economic growth increases the level of openness to trade in LMICs, in the case of LICs, it is associated with lower openness.
For instance, from Table 2 , a unit-percentage increase in real GDP per capita magnifies trade openness by approximately 0.036% (column 1) and 0.035% (column 2). The implication is that higher levels of economic growth are associated with higher trade openness for LMICs. The result remains robust at 1% level of significance when we control for financial development (column 1 and 2) and population (column 3). This finding is akin with economic theory and also confirms the empirical study by Yanikkaya [20] . For the LICs, we found that at 1% level of significance, a unit increase in real GDP per capita reduces trade openness by approximately 0.013% (see Table 3 , column 1) and 0.011% (column 2). This is consistent with Mbogela's [15] finding, implying that higher levels of economic growth reduce openness to international trade. Overall, economic growth is a distinctive driver of trade openness although the growth effect on trade openness changes for both low-income and lowermiddle-income countries in Africa, respectively.
Using private credit and domestic credit as proxies for financial development, we found that the coefficient of financial development alternates signs based on the measure of financial development. For instance, Table 2 shows that private credit negatively and significantly affects trade openness in LICs in Africa suggesting that 1% increase in private credit reduces trade openness by 0.77%. This implies that financial development hinders trade openness. This finding support Kletzer and Bardhan's [14] theoretical evidence and perhaps reflects the weaker financial institutions associated with financial fragility in Africa, leading to lower demand for external finance which hinders international trade and its openness. By contrast, results from LMIC in Africa shown in Table 4 indicate that the coefficient of private credit is positive albeit not statistically significant suggesting that financial development does not matter in enhancing trade openness. Again, using domestic credit as indicator for financial development, our finding reveals that while there is a significant positive effect of domestic credit on trade openness in low-income countries in Africa, the reverse holds for LMICs in Africa although the coefficients are not statistically significant. In particular, from Table 3 , our result shows that trade openness increases by 0.32% (column 3) following a 1% rise in domestic credit. This clearly highlights that financial development-proxied by domestic credit-is an important driver of trade openness in LMICs in Africa. Feeney and Hillman [7] argue that the development of financial markets that alleviate information asymmetries could lead to more trade liberalization and trade flows. Our finding is consistent with Sare et al. [18] . Indeed, the level of domestic financial development promotes trade openness by acting as an insurance mechanism and a source of countries' comparative advantage. More so, if increased international market integration heightens countries' exposure to the vagaries of the world goods market, then the development of domestic financial system as an insurance mechanism might limit barriers to trade. Despite slight variation in the coefficients of inflation, its effect on trade openness remains positive for both LICs and LMICs, although evidence for the latter shows insignificant coefficients in most of our model specifications. Our evidence is contrary to Romer's [17] hypothesis which asserts a negative relationship between inflation and trade openness. The explanation of this hypothesis is based on time-inconsistency of monetary policy. Columns 1-5 of Table 2 show a weaker positive nexus between inflation and trade openness as evident by the smaller magnitude of the coefficients of inflation. Specifically, it was revealed that a unit-percentage increase in inflation significantly increases trade openness by 0.001%, suggesting that higher inflation is associated with more openness to trade in LICs. This result is consistent with the findings of Evans [6] and Zakaria [21] . Our evidence is contrary to the conventional view and a plausible explanation of the higher inflation potentially could be the failure of monetary authorities to control inflation as economies open up. Also, considering the fact that imports constitute a major share of trade in LICs, the high inflation leading to more openness to trade possibly arises when these economies import inflation from its trading partners via prices of imported goods and services. Given the coefficients of gross fixed capital formation, we observe significant positive effect of investment on trade openness irrespective of the group of countries. This notwithstanding, the impact of investment on trade openness is higher in LMICs compared to LICs. For instance, a percentage increase in investment significantly increases trade openness by approximately 1.38% in LMICs relative to 1.27% for the LICs (see Column 3, Tables 2 and 3 ). This finding is insensitive to our model specifications and suggests that higher rate of investment accelerates trade openness. This implies that investment cannot be overlooked as one of the crucial determinants of trade openness in both low-income and lower-middle-income countries in Africa, respectively. Unlike the coefficient of domestic savings, which is positive and statistically insignificant for LMICs, there is a negative impact of domestic savings on trade openness for LICs where a unit-percentage increase in domestic savings reduces trade openness by approximately 0.74%. We are tempted to believe that this finding could be as a result of low domestic savings in Africa caused by low income on the back of high inflationary episodes, as highlighted by Osei et al. [16] . Nevertheless, population is not a significant driver of trade openness in both sampled LICs and LMICs in Africa as the coefficients are statistically insignificant.
Turning to the threshold effect of trade openness-economic growth nexus, we found a non-linear relationship between economic growth and trade openness using economic growth as the threshold variable for LICs. From Table 3 , coefficient of real GDP per capita and its squared term are both significant, the sign of real GDP per capita is positive and that of real GDP per capita squared is negative implying non-linear relationship between real GDP per capita and trade openness and inverted U-shape in particular. The net effect of real GDP per capita evaluated at its mean is positive indicating that a unit-percentage increase in real GDP per capita increases trade openness by approximately 0.07%. Further, we estimate the threshold value associated with the non-linear relationship by taking a partial derivative of openness with respect to economic growth and setting the result to stationary. We find a threshold value of real GDP per capita to be $1365. This finding clearly indicates non-monotonic nature of the relationship between economic growth and trade openness since the threshold value appears in a meaning range of values of real GDP per capita for LICs. The implication of the non-linear relationship between economic growth and trade openness is that, while real GDP per capita is associated with higher openness, further increase in real GDP per capita beyond the estimated threshold value dampens trade openness. More precisely, economic growth positively influences trade openness up to a threshold per capita of $1365. It is, therefore, imperative, to note that economic growth is an important driver of trade openness that needs a crucial attention of policymakers because it can either enhance or harm trade openness. However, our results in Table 3 do not reveal evidence in support of non-linear relationship between economic growth and trade openness for LMICs in Africa given the insignificant effect of the quadratic term.
Conclusion
Undoubtedly, opening economies to international trade has gained much prominence among policy makers giving the importance of trade openness. However, empirical efforts on the drivers of trade openness have not been rigorous. More so, it is unclear whether economic growth as a driver of trade openness among low-income and lower-middle-income countries differs in terms of its level of effect. In this study, we re-examine the factors influencing countries' international market integration proxied by trade openness in Africa relying on data for both the two income groups while utilizing the generalized method of moments estimation approach. We find that, while trade openness tends to diverge overtime for both the low-income and lower-middle-income countries, our evidence for most part show varying factors influencing openness. More specifically, while economic growth measured by real GDP per capita robustly enhances openness in low-income countries, in the case of lower-middle-income countries, the impact is not robust and largely negative suggesting that higher growth is associated with less openness. We also find that economic growth-openness nexus for the lowerincome countries exhibits non-linearities and inverted U-shaped relationship in particular and an inflection point of $1365. Thus, while increases in real GDP per capita enhance openness, beyond this threshold point, any increases in economic growth dampens openness. Hence, as lower-income countries experience higher increases in real GDP per capita overtime, they tend to move towards a lower-middle-income country status with a deleterious implication for its level of openness. This evidence is consistent with the dampening effect of economic growth on openness for lower-middle-income countries. Economically, the implication is that countries move towards closed economies on account of higher economic growth. A conjectural elucidation is that, as income increases, economic agents begin to have strong demand for local products and may well be satisfied in autarky. Other determinants of openness are observed. While financial development matters more for lowerincome countries, the impact of finance on openness for lower-middle income is benign. Even for lower-income countries, private (domestic) credit inhibits (promotes) integration with the rest of the World. Domestic savings, inflation and gross fixed capital formation are robust determinants of trade openness for lower-income countries. However, for lower-middle-income countries, only capital formation significantly spurs integration with international markets.
At the policy level, our findings highlight the differential effects on the determinants of openness. More importantly, countries' level of economic growth exerts varying impact of trade openness. Identification of the exact real GDP per capita threshold beyond which growth-openness nexus changes effect is exceedingly crucial in guiding macroeconomic policy around level of openness.
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